
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
12

2 
04

8
A

2
*EP001122048A2*
(11) EP 1 122 048 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
08.08.2001 Bulletin 2001/32

(21) Application number: 01100268.0

(22) Date of filing: 03.01.2001

(51) Int Cl.7: B29B 17/02, B29C 63/00,
B29B 7/30

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE TR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 18.01.2000 JP 2000009520

(71) Applicant: FUJI JUKOGYO KABUSHIKI KAISHA
Tokyo (JP)

(72) Inventor: Yamamoto, Hiroshi,
Fuji Jukogyo Kabushiki Kaisha
Tokyo (JP)

(74) Representative:
Bohnenberger, Johannes, Dr. et al
Meissner, Bolte & Partner
Postfach 86 06 24
81633 München (DE)

(54) Method and apparatus for peeling a coating film of a coated resin product

(57) A coating film peeling apparatus 1 comprises:
a cylinder unit 10 having a loading mouth 12 on one end
side and an outlet 13 on the other end side; a rotary
member 20 rotatably inserted into the cylinder 11 of the
cylinder unit 10 and having a protrusion 21 on its outer
circumference; and a drive unit 30 for driving the rotary
member 20 rotationally. The coating films are peeled

from the base resin material of the coarsely crushed
products 50 by loading either the coarsely crushed prod-
ucts 50 or the coarsely crushed products 50 and an
abrasive in the cylinder 11 from the loading mouth 12
and by conveying the loaded products in the cylinder 11
while rubbing the same by the rotation of the rotary
member 20.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a coating film
peeling method and a coating film peeling apparatus of
a coated resin product for peeling a coating film from the
coated resin product having the coating film on the sur-
face of a base resin material.

2. Description of the Related Art

[0002] A recycling of resin products has been de-
manded in recent years for the environmental problems
or for the reclamation of resources. In the field of auto-
mobile industries, for example, there has also been not-
ed the recycling of the in-process defectives, which are
made when the resin products such as bumpers or body
side moldings are manufactured, or the resin products
which are separated and recovered from scrapped cars.
[0003] The resin products such as bumpers are often
coated on their surfaces so as to improve the appear-
ances and qualities. In a bumper made of a resin, for
example, a base material layer 101 of a resin is gener-
ally coated on its surface with a coating layer 103
through a primary layer 102, as sectionally shown at a
essential portion in Fig. 14.
[0004] The base material layer 101 is made of a mix-
ture, which is prepared by mixing a base of a thermo-
plastic synthetic resin or polypropylene with ethylene-
propylene rubber and a filler such as talc, and is formed
into a layer having a specific gravity of 0.91 to 0.98 and
a thickness t of about 2 mm to 4 mm.
[0005] The primer layer 102 is made of an adhesive
layer having a specific gravity of about 1.7 and a thick-
ness of about 10 microns so as to strengthen the bond-
ing power of the base material layer 101 and the coating
layer 103. The coating layer 103 is formed by applying
a paint coating which is made of a thermoset synthetic
resin such as melamine or polyurethane.
[0006] When the bumper is crushed and pelletized to
obtain a reclaimedmaterial, however, the coating film
chips are included in the polypropylene resin making the
base material layer 101. In the molding process using
the polypropylene resin material including the coating
film chips, these coating film chips will obstruct the flui-
dicity of the molten resin to cause a defective molding
in the resin product. At the same time, the coating film
chips will float to the surfaces of the resin product and
deteriorate the appearances of the resin product. Be-
cause of few interactions between the coating film chips
and the polypropylene resin, moreover, the coating film
chips will obstruct the kneading of the reclaimed resin
to degrade the mechanical properties of the resin prod-
uct.
[0007] When the coated resin product is to be recy-

cled, therefore, it is essential to remove the coating
films.
[0008] This coating film removing method is classified
coarsely into the mechanical, physical and chemical
methods. The mechanical coating film removing method
is exemplified by a shot blast method and a screen mesh
method. The shot blast method is for breaking and re-
moving the coating films or deposits by blasting abrasive
particles with compressed air, for example, to the coat-
ing film surface formed on the resin product. The screen
mesh method is for removing the coating film chips not
melted but included, by pulverizing the resin product
finely and then by filtering the fine chips being heated
and melted through a screen mesh.
[0009] The shot blast method removes the coating
films by the frictions and impacts and is excellent in the
non-toxic properties and the environmental safety. De-
spite of these excellences, however, the shot blast
method takes a long time for the treatment but is neither
sufficient in the coating film removing efficiency nor easy
for the treatment of curved portions. On the other hand,
the screen mesh method is also excellent in the non-
toxic properties and the environmental safety because
it removes the coating film chips through the filtration.
When the screen mesh is clogged, however, the extru-
sion pressure seriously rises to reduce the extrusion and
the productivity and to have an insufficient efficiency for
removing the coating film chips. The screen mesh has
to be replaced so as to avoid the reduction, as caused
by the clogging, in the production efficiency.
[0010] The physical coating film removing method us-
es a halogen solvent or various organic solvents to re-
move the coating films by making use of the penetration
of the solvent into the interface between the coating
films and the base material and the swelling phenome-
non of the coating films by the solvent. Therefore, the
physical coating film removing method is inferior in the
environmental safety for the disposal of the waste liquid
and is poorer in the coating film removing efficiency and
the treating capacity but may deteriorate the base ma-
terial.
[0011] Since these mechanical and physical coating
film removing methods are poor in the coating film re-
moving efficiency, the resin product using the resin ma-
terial reclaimed by those methods is high in the produc-
tion cost so that its application is seriously restricted.
[0012] The chemical coating film removing method is
exemplified by the organic salt method for decomposing
and removing the coating film chemically by cutting the
ether bonds in the vicinity of the bridges of the coating
film resin with an aqueous solution of ethanol containing
an organic salt.
[0013] This method has a problem in the secondary
treatment such as the wastewater treatment and has a
poor treating capacity so that it is not preferable for the
treating efficiency.
[0014] As disclosed in Japanese Patent Unexamined
Publication No. 5-337941, on the other hand, there has
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been proposed a synthetic resin surface peeling appa-
ratus for cutting and peeling the coating films by apply-
ing the cutting force and the frictional force to the coating
films by a pair of rotary members.
[0015] In this peeling apparatus, as schematically
shown in a front elevation in Fig. 12 and in a sectional
view of line I - I of Fig. 12 in Fig. 13, a resin product such
as a body side molding 122 is transferred between roll-
ers 123 and 124 made of a foamed synthetic resin by a
pair of conveyor rollers 121. By setting the transfer ve-
locity V of the body side molding 122 lower than the cir-
cumferential velocity of the rollers 123 and 124, high cut-
ting and frictional forces are applied to the coating film
122a and the double adhesive tape 122b of the body
side molding 122 to cut and peel the coating film 122a
and the double adhesive tape 122b from the surface of
the body side molding 122. By the paired conveyor roll-
ers 121, moreover, the body side molding 122 is dis-
charged to the outside.
[0016] In this apparatus, the resin product is brought
into contact with the rotating rollers 123 and 124 made
of the foamed synthetic resin. Therefore, the rollers 123
and 124 will have brittle fracture to generate dust unfa-
vorably for the working environment. On the other hand,
the apparatus is not suited for peeling the coating films
from bent or curved resin products.

SUMMARY OF THE INVENTION

[0017] In view of the points thus far described, there-
fore, a first object of the invention is to provide a coating
film peeling method for a coated resin product, which is
excellent in the coating film removing efficiency, the en-
vironmental safety and the treating capacity to produce
recycled resin products of a high quality.
[0018] Moreover, a second object of the invention is
to provide a coating film peeling apparatus for a coated
resin product, which is constructed to execute the afore-
mentioned coating film peeling method simply at a low
cost.
[0019] In order to achieve the aforementioned first ob-
ject, a the invention of a method for peeling a coating
film of a coated resin product comprises: coarsely crush-
ing the coated resin product having a base resin material
coated with the coating film; and conveying thus coarse-
ly crushedproducts of the coated resin product while
rubbing the same to peel the coating film from the base
resin material.
[0020] According to the invention, by neither employ-
ing chemicals such as organic salts or solvents nor re-
quiring a secondary treatment such as the wastewater
treatment, moreover, the coated resin products can be
coarsely crushed, and the coarsely crushed products
are conveyed while being rubbed, to peel the coating
films from the base resin material. With this small
number of steps, it is possible to improve the coating
film removing efficiency, the environmental safety and
the treating capacity.

[0021] In the coating film peeling method for the coat-
ed resin product, it is preferable that the coarsely
crushed products of the coated resin products are con-
veyed while being mixed with an abrasive.
[0022] According to the invention, the coarsely
crushed products of the coated resin product are rubbed
in additional contact with the abrasive so that the sepa-
ration of the coating film from the base resin material
can be promoted to enhance the coating film removing
efficiency to a higher level.
[0023] In order to achieve the aforementioned second
object, the invention of a coating film peeling apparatus
for peeling a coating film from coarsely crushed prod-
ucts of a coated resin product having a base resin ma-
terial coated with the coating film, comprises: a cylindri-
cal member having a loading mouth on one end side
and an outlet on the other end side; a rotary member
disposed rotatably within the cylindrical member and
having a protrusion on its outer circumference; and a
drive unit driving the rotary member rotationally, wherein
the coarsely crushed products of the coated resin prod-
uct are loaded into the cylindrical member from the load-
ing mouth and then are conveyed and rubbed by a ro-
tation of the rotary member.
[0024] According to the invention, by neither employ-
ing chemicals such as organic salts or solvents nor re-
quiring the secondary treatment such as the wastewater
treatment, moreover, the coated resin products can be
coarsely crushed, and the coarsely crushed products
are conveyed while being rubbed by the cylindrical
member such as a cylinder and the rotary member to
peel the coating films from the base resin material,
thereby to improve the coating film removing efficiency,
the environmental safety and the treating capacity.
Moreover, the cylinder unit, the rotary member and drive
unit, for example, can be constructed by utilizing the
parts of the existing extrusion molding machine, for ex-
ample, so that the coating film peeling apparatus can be
provided simply at the low cost.
[0025] In the coating film peeling apparatus for the
coated resin product, it is preferable that the protrusion
includes a helical protrusion extending helically in an ax-
ial direction of the rotary member.
[0026] According to the invention, the protrusion is the
helical protrusion so that the loaded products can be re-
liably rubbed by one another by the turning force of the
rotary member and by the extruding force of the loaded
products to peel the coating film effectively from the
base resin material of the coarsely crushed products.
[0027] In the coating film peeling apparatus for the
coated resin product, it is also preferable that the pro-
trusion includes a plurality of elliptical protrusions pro-
vided in parallel in an axial direction of the rotary mem-
ber, each elliptical protrusion having a substantial ellip-
tical section as viewed in the axial direction of the rotary
member, and major-axes of adjoining elliptical protru-
sions intersecting.
[0028] According to the invention, the protrusion in-

3 4



EP 1 122 048 A2

4

5

10

15

20

25

30

35

40

45

50

55

cludes the plurality of elliptical protrusions so that the
loaded products can be rubbed while being agitated, to
enhance the coating film removing efficiency to a higher
level.
[0029] Further, in the coating film peeling apparatus
for the coated resin product, it is preferable that the pro-
trusion includes: a helical protrusion extending helically
in the axial direction; and a plurality of elliptical protru-
sions provided in parallel in an axial direction of the ro-
tary member, each elliptical protrusion having a sub-
stantial elliptical section as viewed in the axial direction
and major-axes of adjoining elliptical protrusions inter-
secting.
[0030] According to the invention, the loaded prod-
ucts can be rubbed by one another while being pressed,
at the portion having the helical protrusion, and can be
rubbed while being agitated under the reduced pressure
at the portion having the plurality of elliptical protrusions,
so that the coating film can be removed more efficiently.
[0031] In the last mentioned coating film peeling ap-
paratus for the coated resin product, the helical protru-
sion and the elliptical protrusions are combined and ar-
ranged in plurality in the axial direction.
[0032] According to the invention, the rubbing under
the pressure of the loaded products and the rubbing by
the agitation under the reduced pressure are repeated
so that the coating film can be removed more efficiently.
[0033] In the coating film peeling apparatus the coat-
ed resin product, the pitch of the protrusion may be set
to be the smaller the more downward in a conveying di-
rection of the loaded coarsely crushed products.
[0034] In the coating film peeling apparatus for the
coated resin products, on the other hand, a diameter of
the protrusion may be also set to be the larger the more
downward in a conveying direction of the loaded coarse-
ly crushed products.
[0035] According to the individual inventions, the
pressure to act on the loaded products can be gradually
raised to the higher level or the pressure at which the
loaded products mate with each other can be prevented
the more from dropping, the more downstream of their
conveying direction. Therefore, the coating film peeling
force by the rubbing action can always be applied to the
coarsely crushed products so that the coating films can
be peeled more reliably.
[0036] In the coating film peeling apparatus for the
coated resin product, it is preferable that the cylindrical
member includes a first cylindrical portion and a second
cylindrical portion which are formed in parallel in an axial
direction of the rotary member while partially overlap-
ping each other, and the rotary member includes a first
rotary member disposed rotatably within the first cylin-
drical portion and a second rotary member disposed ro-
tatably within the second cylindrical portion.
[0037] According to the invention, the peeling treat-
ment of the coating films is performed in the first cylin-
drical portion and the second cylindrical portion so that
the treating capacity can be enhanced to a higher level.

At the same time, the loaded products migrate between
the first cylindrical portion and the second cylindrical
portion and are rubbed while being agitated, so that the
coating films can be removed more efficiently.
[0038] The coating film peeling apparatus for the coat-
ed resin product, further may compriseheating means
for heating an inside of the cylindrical member.
[0039] According to the invention, the loaded prod-
ucts are heated in the cylindrical member so that the
coating film peeling efficiency can be enhanced to a
higher level.
[0040] In the coating film peeling apparatus for the
coated resin product, the cylindrical member may have
an opening formed between the loading mouth and the
outlet on the cylindrical member, the opening provided
with a mesh for dropping a part of chips of the coating
film peeled from the coarsely crushed products.
[0041] According to the invention, the coating film
chips, as peeled off in the cylindrical member, are par-
tially dropped to facilitate the work to separate/fraction-
ate the base resin material and the coating films from
the discharge which is excluded from the outlet of the
cylindrical member.
[0042] In the coating film peeling apparatus for coated
resin products, the cylindrical member may include a
plurality of cylindrical elements jointed removably to
each other in an axial direction of the rotary member.
[0043] According to the invention, when the rotary
member is exemplified by arranging the plurality of the
portion having the helical protrusion and the portion hav-
ing the plurality of elliptical protrusions in combination
in the axial direction, as in the above-mentioned inven-
tion, it is possible to assemble them easily. When the
cylinder is worked on its lower face, as in the above-
mentioned invention, it is possible to facilitate the work.
[0044] In the coating film peeling apparatus for coated
resin products, the cylindrical member has a roughened
inner face.
[0045] According to the invention, the coating films
are also peeled by the rubbing between the coarsely
crushed products of the coated resin products and the
inner face of the cylindrical member so that the removing
efficiency and the treating capacity of the coating films
can be more improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046]

Fig. 1 is a view showing the entire construction of
an apparatus for peeling a coating film of a coated
resin product in a first embodiment of the invention
with its portion being cut away;
Fig. 2 is a sectional view showing the detailed con-
struction of a cylinder unit and a rotary member
shown in Fig. 1;
Fig. 3 is a view for explaining the actions of the first
embodiment;
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Fig. 4 is a view for explaining an essential portion
of a second embodiment of the invention;
Fig. 5 is a view for explaining an essential portion
of a third embodiment;
Fig. 6 is a view showing the construction of an es-
sential portion of a fourth embodiment;
Fig. 7 is a view showing the construction of an es-
sential portion of a fifth embodiment;
Fig. 8 is a perspective view of a portion of Fig. 7;
Fig. 9 is a view showing the construction of an es-
sential portion of a sixth embodiment of the inven-
tion;
Fig. 10 is a view showing the construction of an es-
sential portion of a seventh embodiment;
Fig. 11 is a view showing the construction of an es-
sential portion of an eighth embodiment;
Fig. 12 is a front elevation showing a peeling appa-
ratus of the related art;
Fig. 13 is a sectional view of line I - I of Fig. 12; and
Fig. 14 is a sectional view of an essential portion of
a bumper made of a resin.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0047] A coating film peeling method for coated resin
products and a coating film peeling apparatus according
to the invention will be described in connection with their
embodiments with reference to the accompanying
drawings.

(First Embodiment)

[0048] A first embodiment will be described with ref-
erence to Figs. 1 to 3. Fig. 1 is a view showing the entire
construction with its portion being cut away; Fig. 2 is a
sectional view showing the detailed construction of a
cylinder unit and a rotary member; and Fig. 3 is a view
for explaining the actions.
[0049] A coating film peeling apparatus 1, as shown
in Fig. 1, includes a cylinder unit 10, a rotary member
20, and a drive unit 30. The rotary member 20 is rotat-
ably inserted into the cylinder 11 of the cylinder unit 10.
The drive unit 30 drives the rotary member 20 rotation-
ally.
[0050] The cylinder unit 10 is formed into one unit, as
shown in Fig. 2, to have a loading mouth 12 and an outlet
13. The loading mouth 12 is opened in the end portion
on the side of the drive unit 30, i.e., in the outer circum-
ference of its one end portion as to communicate with
the cylinder 11. A hopper 40 is jointed to the loading
mouth 12. The outlet 13 is opened in the end portion of
the cylinder unit 10 on the side opposed to the loading
mouth 12, i.e., in the end face of the other end portion.
On the other hand, the rotary member 20 is formed into
one unit and provided on its outer circumference with a
helical protrusion 21 which is continuously formed at an
equal pitch as to extend helically in the axial direction.

[0051] In this embodiment, the coated resin products
such as bumpers having coating films to be peeled are
coarsely size-reduced in advance, and these size-re-
duced products 50 are loaded in the cylinder 11, as
shown in Fig. 3, from the loading mouth 12 by feeding
them together with an abrasive, if necessary, directly or
through the (not-shown) feeder into the hopper 40.
[0052] When the coarsely size-reduced products 50
of the coated resin products are loaded in the cylinder
11, they are-fed to the clearances between the adjoining
helical protrusions 21 of the rotary member 20 and the
cylinder 11 so that they are conveyed in the direction of
arrow A in the cylinder 11 by the rotation of the rotary
member 20.
[0053] At this time, by the turning force of the rotary
member 20 and by the extruding force of the coarsely
crushed products 50 by the rotation of the rotary mem-
ber 20, these products 50 are rubbed by one another so
that they are subjected to a coating film peeling force
such as a shearing force between the base resin mate-
rial and the coating films. The coarsely crushed products
50 are further conveyed, while keeping the subjected
state, in the direction of arrow A in the cylinder 11 so
that the coating films are substantially completely
peeled from the base resin material of the coarsely
crushed products 50 and are extruded from the outlet
13. Especially when the mixture of the coarsely crushed
products 50 of the coated resin products and the abra-
sive is loaded in the cylinder 11, the coarsely crushed
products 50 contact with the mixed abrasive and are
rubbed so that the peeling of the coating films can be
promoted to enhance the removing efficiency of the
coating films.
[0054] Here, the coating films of the coarsely crushed
products 50 are peeled into granular shapes in the cyl-
inder 11 so that it is extruded together with the base resin
material and discharged from the outlet 13. As a result,
the base resin material and the coating films can be eas-
ily separated/fractionated, for example, by the differ-
ence in the specific gravity or granulation or by the elec-
trostatic separation. By recycling the base resin material
thus separated/fractionated from the coating films,
therefore, it is possible to obtain recycled resin products
of a high quality.
[0055] On the other hand, the cylinder unit 10, rotary
member 20 and drive unit 30 thus above-described can
be constructed byutilizing the parts of the existing extru-
sion molding machine, for example, so that the coating
film peeling apparatus can be provided in its entirety
simply at a low cost.
[0056] By neither employing chemicals such as or-
ganic salts or solvents nor requiring a secondary treat-
ment such as the wastewater treatment, moreover, the
coated resin products can be coarsely crushed, and the
coarsely crushed products 50 are extruded and con-
veyed while being rubbed by the cylinder 11 and the ro-
tary member 20 to peel the coating films from the base
resin material. With this small number of steps, it is pos-
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sible to improve the coating film removing efficiency, the
environmental safety and the treating capacity.

(Second Embodiment)

[0057] In the first embodiment, a second embodiment
of the invention is characterized in that the helical pro-
trusion 21 of the rotary member 20 is formed to have
such a pitch as becomes smaller downstream of a con-
veying direction of the loaded products, as indicated by
arrow A in Fig. 4.
[0058] According to this construction, the pitch of the
helical protrusion 21 of the rotary member 20 can be-
come the smaller the more downward of the conveying
direction thereby either to make the pressure to act on
the loaded products gradually higher downward of the
conveying direction or to prevent the acting pressure
from being lowered as the products mate with one an-
other. As a result, the coating film peeling force by the
rubbing actions can always be applied to the coarsely
crushed products 50 so that the coating films can be
peeled off more reliably.

(Third Embodiment)

[0059] In the first embodiment, a third embodiment of
the invention is characterized in that the helical protru-
sion 21 of the rotary member 20 is formed to have such
an external diameter as becomes the greater the more
downstream of the conveying direction, as indicated by
arrow A in Fig. 5.
[0060] In this case, too, the clearance between the
helical protrusion 21 and the cylinder 11 becomes grad-
ually small. As a result, as in the second embodiment,
it is possible either to make the pressure to act on the
loaded produces gradually higher downward of the con-
veying direction or to prevent the acting pressure from
being lowered as the products mate with one another.
Therefore, the coating film peeling force by the rubbing
actions can always be applied to the coarsely crushed
products 50 so that the coating films can be peeled off
more reliably.

(Fourth. Embodiment)

[0061] Fig. 6 shows a construction of an essential por-
tion of a fourth embodiment. In the construction shown
in Fig. 1, this embodiment is characterized in that the
cylinder unit 10 includes a plurality of cylinder elements
lla which are removably jointed in the axial direction.
Here, the loading mouth 12 is formed in the cylinder el-
ement lla at the portion where the coarsely crushed
products 50 of the coated resin products are loaded.
[0062] On the other hand, the rotary member 20 in-
cludes a single rotary shaft 20a and a plurality of rotary
member elements jointed to the rotary shaft 20 a in such
a manner that the plurality of rotary member elements
are disposed integrally rotatably in the axial direction of

the rotary shaft 20a. In this embodiment, the rotary
member 20 is constructed by jointing: a rotary member
element 22a provided with a helical protrusion 21a hav-
ing a smaller external diameter; a rotary member ele-
ment 22b provided with a helical protrusion 21b having
the same pitch as that of the helical protrusion 21a but
a larger diameter than that of the helical protrusion 21a;
and a rotary member element 22c provided with a helical
protrusion 21c having the same external diameter as
that of the helical protrusion 21b and a smaller pitch than
that of the helical protrusion 21b, from the upstream to
downstream sides of the conveying direction, as indicat-
ed by arrow A, sequentially and repeatedly to the rotary
shaft 20a. The rotary member elements 22a, 22b and
22c are jointed removably in the axial direction.
[0063] According to this embodiment, at the portion of
the rotary member element 22a provided with the helical
protrusion 21a having the small external diameter, the
loaded products can be rubbed by one another while
being agitated. After this, at the rotary member element
22b provided with the helical protrusion 21b having the
same pitch as that of the helical protrusion 21a but the
larger diameter than that of the helical protrusion 21a,
the loaded products can be rubbed by one another while
being pressurized. At the rotary member element 22c
provided with the helical protrusion 21 chaving the same
external diameter as that of the helical protrusion 21b
and the smaller pitch than that of the helical protrusion
21b, moreover, the loaded products can be rubbed by
one another while further raising the pressure to act on
the loaded products or while preventing the acting pres-
sure from being lowered as loaded products mate with
one another and, and these individual actions can be
repeated as the loaded products are conveyed. There-
fore, it is possible to remove the coating films more ef-
ficiently from the coarsely crushed products 50 of the
coated resin products.

(Fifth Embodiment)

[0064] Figs. 7 and 8 show a construction of an essen-
tial portion of a fifth embodiment of the invention. In the
fourth embodiment, according to the fifth embodiment,
the rotary member 20 is constructed by arranging a ro-
tary member element 22d provided with a helical pro-
trusion 21d and a rotary member element 23 provided
with a protrusion having a shape different from that of
the helical protrusion, on the rotary shaft 20a such that
the rotary member element 23 is suitable between ones
of the plurality of rotary member elements 22d. The ro-
tary member elements 22d and 23 are jointed remova-
bly in the axial direction.
[0065] The rotary member element 23 is constructed,
as shown in a perspective view in Fig. 8, such that a
plurality of elliptical protrusions 24 having a generally
elliptical contour are arranged in parallel in the axial di-
rection and such that the major-axes of the axially ad-
joining elliptical protrusions 24 intersect at a right angle
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in this embodiment.
[0066] With this construction, at the portions of the ro-
tary member elements 22d provided with the helical pro-
trusion 21, the loaded products can be rubbed by one
another while being pressed. At the portion of the rotary
member element 23 provided with the plurality of ellip-
tical protrusions, the loaded products can be rubbed by
one another while being agitated. Therefore, the coating
films can be removed highly efficiently from the coarsely
crushed products 50 of the coated resin products.

(Sixth Embodiment)

[0067] Fig. 9 shows a construction of an essential por-
tion of a sixth embodiment of the invention. In this em-
bodiment, the cylinder unit 10 includes the plurality of
cylinder elements lla jointed removably in the axial di-
rection, and the rotary member 20 is constructed by
combining the plurality of rotary member elements pro-
viding with helical protrusions having different shapes,
and the plurality of rotary member elements provided
with elliptical protrusions having different shapes.
[0068] Here, the rotary member 20 is constructed by
jointing: a rotary member element 23a provided with a
plurality of elliptical protrusions 24a having a smaller
width and a smaller minor-axis length; a rotary member
element 23b provided with a plurality of elliptical protru-
sions 24b having a larger width and a larger minor-axis
length than those of the rotary member element 23a; a
rotary member element 22e provided with a helical pro-
trusion 21e having a small width and a small pitch; and
a rotary member element 22f provided with a helical pro-
trusion 21f having a larger width and a larger pitch than
those of the rotary member element 22e, from the up-
stream to downstream sides of the conveying direction,
as indicated by arrow A, sequentially and repeatedly to
the rotary shaft 20a. The rotary member elements 23a,
23b, 22e and 22f are jointed removably in the axial di-
rection.
[0069] According to this embodiment, therefore, at the
portions of the rotary member elements 23a and 23b,
the loaded products are rubbed by one another while
being agitated under different pressures. At the portions
of the rotary member elements 22e and 22f, the loaded
products are rubbed by one another under different
pressures. These actions are repeated as the loaded
products are conveyed, so that the coating films can be
removed highly efficiently from the coarsely crushed
products 50 of the coated resin products.

(Seventh Embodiment)

[0070] Fig. 10 shows a construction of an essential
portion of a seventh embodiment of the invention. In the
sixth embodiment, according to the seventh embodi-
ment, the rotary member 20 is constructed by jointing
the rotary member elements provided with two kinds of
elliptical protrusions : a rotarymember element 23a pro-

vided with a plurality of elliptical protrusions 24a having
a small width and a small minor-axis length; and a rotary
member element 23b provided with a plurality of ellipti-
cal protrusions 24b having a larger width and a larger
minor-axis length than those of the rotary member ele-
ment 23a, from the upstream to downstream sides of
the conveying direction, as indicated by arrow A, se-
quentially and repeatedly to the rotary shaft 20a. The
rotary member elements 23a and 23b are jointed remov-
ably in the axial direction.
[0071] In this case, too, the loaded products are
rubbed by one another at the portions of the rotary mem-
ber elements 23a and 23b while being agitated under
different pressures so that the coating films can be re-
moved highly efficiently from the coarsely crushed prod-
ucts 50 of the coated resin products.

(Eighth Embodiment)

[0072] Fig. 11 is a perspective view showing a con-
struction of an essential portion of an eighth embodi-
ment of the invention. In this embodiment, the cylinder
unit 10, as shown in Fig. 1, is constructed to include a
plurality of cylinder elements llb which are jointed re-
movably in the axial direction, and each cylinder ele-
ment llb is provided with a first cylinder 15 and a second
cylinder 16 which are arranged in parallel while being
partially overlapping each other.
[0073] On the other hand, the rotary member 20 is
constructed such that a first rotary member 25 and a
second rotary member 26 are rotatably inserted into the
first cylinder 15 and the second cylinder 16, respectively,
and are rotationally driven in a common direction by the
drive unit 30. Here, the first rotary member 25 and the
second rotary member 26 are provided with the helical
protrusions or the elliptical protrusions, as have been
described in the foregoing embodiments.
[0074] According to this embodiment, the coating film
peeling treatments are performed individually in the first
cylinder 15 and the second cylinder 16 so that the treat-
ing capacity can be enhanced to a higher level. At the
same time, the loaded products migrate between the
first cylinder 15 and the second cylinder 16 and are
rubbed by one another while being agitated, so that the
coating films can be removed highly efficiently.
[0075] The invention should not be limited to the fore-
going embodiments but could be modified in various
manners without departing from the gist thereof. Where
the rotary member is provided with the helical protru-
sion, for example, this helical protrusion should not be
limited to one but could be exemplified by a plurality.
Where the rotary member is provided with a plurality of
elliptical protrusions, the sequential major-axis direc-
tions of the elliptical protrusions should not be limited to
90 degrees but could be exemplified by an arbitrary an-
gle such as 60 degrees. Moreover, the protrusions of
the rotary member could be provided with only a plurality
of elliptical protrusions having common size, width and
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so on. Moreover, the combination of the rotary member
elements having the different helical protrusions, the
combination of the rotary member elements having dif-
ferent elliptical protrusions, and their combinations
could also be exemplified by others than those of the
foregoing embodiments.
[0076] On the other hand, the coating film removing
efficiency and treating capacity can be improved to high-
er levels by forming the cylinder to have a roughened
inner face so that the coarsely crushed products of the
coated resin products may also be rubbed by the inner
face of the cylinder to peel off the coating films.
[0077] On the other hand, the adhesion of the coating
films of the coated resin products depends highly on the
temperature. Therefore, the peeling efficiency of the
coating films can be enhanced to a higher level by pro-
viding the cylinder unit with heating means to heat the
inside of the cylinder to 40 °C to 80 °C, for example.
[0078] On the other hand, an opening is formed in the
lower face of the cylinder and is provided with a mesh
so that the coating filmgranularchips, as peeled from the
coarsely crushed products, could also drop partially
through the mesh. Thus, the coating film chips, as con-
tained in the discharge extruded from the outlet of the
cylinder unit, can be reduced to make it easier to sepa-
rate/fractionate the base resin material and the coating
films from the discharge.
[0079] According to the method of the invention for
peeling the coating films of the coated resin products,
by neither employing chemicals such as organic salts
or solvents nor requiring a secondary treatment such as
the wastewater treatment, the coated resin products are
coarsely crushed, and the coarsely crushed products
are conveyed while being rubbed, to peel the coating
films from the base resin material. With this small
number of steps, the method of the invention is excellent
in the coating film removing efficiency, the environmen-
tal safety and the treating capacity so that it can have
excellent general-purpose properties and can contrib-
ute to the recycling of the coated resin products over a
wide field.
[0080] According to the apparatus of the invention for
peeling the coating films of the coated resin products,
on the other hand, by neither employing chemicals such
as organic salts or solvents nor requiring the secondary
treatment such as the wastewater treatment, moreover,
the coated resin products can be coarsely crushed, and
the coarsely crushed products are conveyed while being
rubbed by the cylinder and the rotary member to peel
the coating films from the base resin material, thereby
to improve the coating film removing efficiency, the en-
vironmental safety and the treating capacity. At the
same time, the cylinder unit, the rotary member and
drive unit, for example, can be constructed by utilizing
the parts of the existing extrusion molding machine, for
example, so that the coating film peeling apparatus can
be provided simply at the low cost.
[0081] While the presently preferred embodiment of

the present invention has been shown and described, it
is to be understood that this disclosure is for the purpose
of illustration and that various changes and modifica-
tions may be made without departing from the scope of
the invention as set forth in the appended claims.

Claims

1. A method for peeling a coating film of a coated resin
product, said method comprising:

coarsely crushing the coated resin product hav-
ing a base resin material coated with the coat-
ing film; and
conveying thus coarsely crushed products of
the coated resin product while rubbing the
same to peel the coating film from the base res-
in material.

2. The coating film peeling method as set forth in claim
1, wherein the coarsely crushed products of the
coated resin products are conveyed while being
mixed with an abrasive.

3. A coating film peeling apparatus for peeling a coat-
ing film from coarsely crushed products of a coated
resin product having a base resin material coated
with the coating film, said apparatus comprising:

a cylindrical member having a loading mouth
on one end side thereof and an outlet on the
other end side thereof;
a rotary member disposed rotatably within the
cylindrical member and having a protrusion on
its outer circumference; and
a drive unit driving said rotary member rotation-
ally, wherein the coarsely crushed products of
the coated resin product are loaded into said
cylindrical member from the loading mouth, and
then conveyed and rubbed by a rotation of said
rotary member.

4. The coating film peeling apparatus as set forth in
claim 3, wherein said protrusion includes a helical
protrusion extending helically in an axial direction
of said rotary member.

5. The coating film peeling apparatusas set forth in
claim 3 or 4, wherein said protrusion includes a plu-
rality of elliptical protrusions, each elliptical protru-
sion having a substantial elliptical section as viewed
in the axial direction of said rotary member, and ma-
jor-axes of adjoining elliptical protrusions intersect-
ing.

6. The coating film peeling apparatus as set forth in
one of claims 3 to 5, wherein said protrusion in-
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cludes: a helical protrusion extending helically in an
axial direction of said rotary member; and a plurality
of elliptical protrusions, each elliptical protrusion
having a substantial elliptical section as viewed in
the axial direction and major-axes of adjoining ellip-
tical protrusions intersecting.

7. The coating film peeling apparatus as set forth in
one of claims 3 to 6, namely in claim 6, wherein said
helical protrusion and said elliptical protrusions are
combined and arranged in plurality in the axial di-
rection.

8. The coating film peeling apparatus as set forth in
one of claims 3 to 7, namely in claim 4, wherein a
pitch of said protrusion is set to be the smaller the
more downward in a conveying direction in which
said coarsely crushed products are conveyed.

9. The coating film peeling apparatus as set forth in
one of claims 3 to 8, namely in claim 5, wherein a
pitch of said protrusion is set to be the smaller the
more downward in a conveying direction in which
said coarsely crushed products are conveyed.

10. The coating film peeling apparatus as set forth in
one of claims 3 to 9, namely in claim 6, wherein a
pitch of said protrusion is set to be the smaller the
more downward in a conveying direction in which
said coarsely crushed products are conveyed.

11. The coating film peeling apparatus as set forth in
one of claims 3 to 10, namely in claim 4, wherein a
diameter of said protrusion is set to be the larger
the more downward in a conveying direction in
which said coarsely crushed products are con-
veyed.

12. The coating film peeling apparatus as set forth in
one of claims 3 to 11, namely in claim 5, wherein a
diameter of said protrusion is set to be the larger
the more downward in a conveying direction in
which said coarsely crushed products are con-
veyed.

13. The coating film peeling apparatus as set forth in
one of claims 3 to 12, namely in claim 6, wherein a
diameter of said protrusion is set to be the larger
the more downward in a conveying direction in
which said coarsely crushed products are con-
veyed.

14. The coating film peeling apparatus as set forth in
one of claims 3 to 13, namely in claim 3, wherein
said cylindrical member includes a first cylindrical
portion and a second cylindrical portion which are
formed in parallel in an axial direction of said rotary
member while partially overlapping each other, and

said rotary member includes a first rotary member
disposed rotatably within the first cylindrical portion
and a second rotary member disposed rotatably
within the second cylindrical portion.

15. The coating film peeling apparatus as set forth in
one of claims 3 to 14, namely in claim 3, wherein by
further comprising:

heating means for heating an inside of said
cylindrical member.

16. The coating film peeling apparatus as set forth in
one of claims 3 to 15, namely in claim 3, wherein
said cylindrical member has an opening formed be-
tween the loading mouth and the outlet on said cy-
lindrical member, the opening provided with a mesh
for dropping a part of chips of the coating film peeled
from said coarsely crushed products.

17. The coating film peeling apparatus as set forth in
one of claims 3 to 16, namely in claim 3, wherein
said cylindrical member includes a plurality of cylin-
drical elements jointed removably to each other in
an axial direction of said rotary member.

18. The coating film peeling apparatus as set forth in
one of claims 3 to 17, namely in claim 3, wherein
said cylindrical member has a roughened inner
face.

19. The coating film peeling apparatus as set forth in
one of claims 3 to 18, namely in claim 3, wherein
said rotary member comprises a rotary shaft dis-
posed rotatably within said cylindrical member, and
a plurality of rotary member elements jointed inte-
grally to the rotary shaft, said rotary member ele-
ment having a protrusion.

20. The coating film peeling apparatus as set forth in
one of claims 3 to 19, namely in claim 19, wherein
said rotary member elements include a first rotary
member element provided with a first helical protru-
sion having a first external diameter, a first pitch and
a first width, and a second rotary member element
provided with a second helical protrusion having a
second external diameter, a second pitch and a sec-
ond width, at least one of the second external diam-
eter, the second pitch and the second width of the
second helical protrusion being larger than that of
the first helical protrusion.

21. The coating film peeling apparatus as set forth in
one of claims 3 to 20, namely in claim 19, wherein
said rotary member elements include a first rotary
member element provided with a plurality of ellipti-
cal protrusions, and a second rotary member ele-
ment provided with a helical protrusion.
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22. The coating film peeling apparatus as set forth in
one of claims 3 to 21, namely in claim 19, wherein
said rotary member elements include a first rotary
member element provided with a plurality of ellipti-
cal protrusions having a first width and a first minor-
axis length; and a second rotary member element
provided with a plurality of elliptical protrusions hav-
ing a second width and a second minor-axis length,
at least one of the second width and the second mi-
nor-axis length of the second rotary member ele-
ment being larger than that of the first rotary mem-
ber element.
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